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DETAILED ACTION 

Claim Objections 

Claims 1-20 are objected to because of the following informalities: 
Claims 1-20 recite the phrase "input light source". It is suggested that the above phrase is 
changed to "input light beam", to avoid any confusion as to whether the "interior" and 
"perimeter" terms refer to the input light beam or to the actual physical structure of the light 
source. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-2, 4-10, 13, 15-19 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Lee (US 6,775,037). 

Regarding claims 1, 8, 13, 18, Lee discloses an optical holographic recording system 
wherein a light beam 402 from an input light source is incident on polarizing beam splitter 403 
and subsequently is incident on spatial light modulator 404. One controllable portion 405 of the 
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SLM produces a data encoded object beam 420 and a second controllable portion 406 of the 
SLM produces an encoded reference beam 421, the object and reference beams being combined 
at the recording medium 409 (Fig. 4(a), line 64, col. 4 to line 23, col. 5). 

Regarding claims 2, 15, the SLM 404 comprises controllable optical elements, such as 
cells, which are controllable by applying external voltage (lines 11-19, col. 5). 

Regarding claims 4-5, the first portion of the SLM defines a bit map in the encoded 
object beam 420, and the second portion may be considered as being a reference mask effecting 
the reference beam 42 1 . 

Regarding claims 6, 16, in one embodiment, the LCD panel 802 is a transmission SLM 
(Fig. 8, lines 36-47, col. 7). 

Regarding claims 7, 17, the SLM 404 is in a reflective mode (Fig. 4(a)). 

Regarding claims 9-10, after the first set of object/reference beams has been used to 
record a first hologram in the medium 409, the medium is moved to a next position and a second 
set of object/reference beams is used to record a second hologram (lines 23-26, col. 5). In 
general, the two sets of encoded beams are different from each other. 

Regarding claim 19, the system of Lee further includes a laser for producing the input 
light beam (lines 40-41, col. 9), and one or more optical elements to condition the input light 
beam, i.e., to collimate it (lines 65-66, col. 4). 

Claims 1-2, 4-6, 8-10, 13, 15-16, 18-19 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Holmes (US 6,753,989). 
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Regarding claims 1, 8, 13, 18, Holmes discloses an optical holographic recording system 
wherein a light beam 9 from an input light source is incident on a spatial light modulator 1 . One 
controllable portion of the SLM produces a data encoded object beam 10 and a second 
controllable portion of the SLM produces an encoded reference beam 1 1, the object and 
reference beams being combined at the recording medium 3 (Fig. 2, lines 36-47, col 3). 

Regarding claims 2, 15, the SLM 1 comprises controllable optical elements, such as cells, 
which are controllable by applying external voltage (lines 1-2, col. 4). 

Regarding claims 4-5, the first portion of the SLM defines a bit map in the encoded 
object beam 10, and the second portion may be considered as being a reference mask effecting 
the reference beam 11. 

Regarding claims 6, 16, in one embodiment, the LCD panel 1 is a transmission SLM 
(Fig. 2). 

Regarding claims 9-10, after the first set of object/reference beams has been used to 
record a first hologram in the medium 3, the medium is moved to a next position and a second 
set of object/reference beams is used to record a second hologram (see Abstract). In general, the 
two sets of encoded beams are different from each other. 

Regarding claim 19, the system of Lee further includes a laser for producing the input 
light beam (inherent), and one or more optical elements to condition the input light beam, i.e., to 
collimate and expand it (lines 38-39, col. 3). 



Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 11-12 are rejected under 35 U.S.C 103(a) as being unpatentable over Lee (US 
6,775,037). 

Lee discloses all the limitations of the above claims except for specifically teaching that 
the various holograms are spatially multiplexed in the same location by using reference beams 
with uncorrelated phase content. It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use the above method for spatially multiplexing holograms, 
since Official Notice is taken that spatial multiplexing using uncorrelated reference beams is 
widely used in the art of holographic multiplexing, since said method requires minimal 
movement of any optical elements (thus alleviating the need of precise aligning of the optical 
system). 

Claims 11-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Holmes 
(US 6,753,989). 

Holmes discloses all the limitations of the above claims except for specifically teaching 
that the various holograms are spatially multiplexed in the same location by using reference 
beams with uncorrelated phase content. It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to use the above method for spatially multiplexing 
holograms, since Official Notice is taken that spatial multiplexing using uncorrelated reference 
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beams is widely used in the art of holographic multiplexing, since said method requires minimal 
movement of any optical elements (thus alleviating the need of precise aligning of the optical 
system). 



Allowable Subject Matter 

Claims 3, 14, 20 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Claims 3, 14, 20 are allowable over the prior art of record for at least the reason that even 
though the prior art discloses holographic recording systems where the object and reference 
beams are along the same axis, and on the same side of the recording material, the object and 
reference beams being created by different portions of the same spatial light modulator, the prior 
art fails to teach or reasonably suggest, regarding claim 3, a method comprising creating an 
object beam from a first set of controllable optical elements forming an interior portion of a 
spatial light modulator, and a reference beam from a second set of controllable optical elements 
forming a perimeter portion of the spatial light modulator, and regarding claims 14, 20, a spatial 
light modulator comprising a first set of controllable optical elements forming an interior portion 
of the spatial light modulator to create an object beam from an input beam and a second set of 
controllable optical elements forming a perimeter portion of the spatial light modulator to create 
a reference beam from the input beam, as set forth by the claimed combination. 
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Nishiwaki (US 5,307, 1 84, Fig. 8(c)) discloses a system wherein the mask 8b is a passive 
element, lacking any controllable optical elements e.g., cells, as it is the case with conventional 
electrically or optically addressed SLMs, and there is no suggestion or motivation to replace the 
mask with an SLM in the above system. 

Edwards (US 6,762,865, Fig. 3) discloses a holographic recording system wherein the 
object and reference beams are along the same direction on the same side of the recording 
material, by separating the Fourier components of the object beam after it passes through the 
SLM. Similarly, Edwards (US 6,538, 776, Fig. 4) creates the above arrangement for the object 
and reference beams by reflecting the zero frequency Fourier component of the object beam to 
create a reference beam. 

King (US 2003/0039001, Fig. 6A) discloses a holographic recording system wherein a 
(separate) reference beam 618 is made to be reflected off an annular mirror 604 adjacent to the 
SLM 602, so that object and reference beam are coincident. 

Long (US 6,222,650, Fig. 1) discloses a system for recording holograms, wherein the +/- 
1 diffraction orders of light passing through the SLM 68, are used to create the object and 
reference beams. 

Finally, Orlov (US 6,108,1 10, Fig. 1) discloses an optical holographic recording system, 
wherein the object beam is created by an SLM 12 and the reference beam is created by a diffuser 
28 positioned in the perimeter of the SLM. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Leo Boutsikaris whose telephone number is 571-272-2308. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Leo Boutsikaris, Ph.D., J.D. 
Primary Patent Examiner, AU 2872 
November 26, 2005 
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